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I.  IL'TEOEUCIIOH 

One  of  the  important  functions  of  the  national  Bureau  of  Standards  is 
the  translation  of  the  national  standard  of  ''ass  to  the  field  of  commercial 
wei^fiing  operations  in  tiie  United  States,  to  the  end  that  commercial  weights 
may  he  determined  with  uniformity  and  accuracy  throughout  the  country.  This 
report  of  the  Bureau's  activity  in  the  sphere  of  railway  track  scale  v;eigh— 
ing  covers  the  fiscal  year  1940  — July  1,  19S9  to  June  30,  1940;  it  is  one 
of  a,  series  of  annual  reports  on  this  suhject„  The  purpose  of  these  reports 
is  to  summa,rize  the  conditions  existing  with  respect  to  facilities  associated 
with  the  weighing  of  commodities  in  carload  lots,  as  disclosed  hy  the  Bureau's 
tests,  to  analyze  these  conditions,  and  to  make  recommendations  for 
improvement, 

Bor  the  benefit  of  the  reader  unfamiliar  v/ith  the  specific  activities  of 
the  Bureau  which  affect  railway  track  scale  ’.veiyhing,  the  following  conden- 
sation of  the  detailed  statements  of  earlier  reports  of  this  series  is  here 
included: 

1^ Calihration  of  y-  ster  Ra-ilv/'^'y  Tracn  Scales,  There  are  in  the  United 

States  nineteen  "master"  rail'way  track  scales,  one  ovmed  hy  the  National  Bureau 
of  Standards,  two  owned  hy  State  governments,  and  sixteen  owned  hy  railroads, 
used  for  the  standardization  of  the  test-wei vht  cars  which  are  employed  in 
the  ro'atine  testing  of  commercial  railway  track  scales.  Under  an  agreement 
with  the  Association  of  American  Railroads,  the  Bureau  calibrates  these  master 
track  scales  at  approximately  yearly  intervals,  using  for  this  purpose  two 
eouipments  specially  designed  for  this  service  and  carrying  80,000  pounds  of 
accurately  adjusted  standard  weights, 

2e  Testing  of  Commercial  Railv/ay  Track  Scales.  The  two  Bureau 
eaguiprnents  designed  for  master  track  scale  calibration  and  a third  Bureau 
equipment  comprising  a 40,000-pound  and  an  80,000  pound  test-weight  car  of 
standard  design,  are  utilized  for  testing  commercial  railway  track  scales 
operoked  hy  railroads  and  industrial  a,gencies.  The  itineraries  of  these 
equipments  are  drawn  up  v/itli  the  view  of  reaching  from  time  to  time  all 
commercial  track  scales  in  the  country  and  of  avoiding,  insofar  as 
practicable,  duplication  of  Bureau  tests  at  less  than  five-year  intervals. 

This  service  is  in  no  sense  one  of  routine  testing,  hut  is  investigational 
in  character;  the  number  and  distribution  of  the  Bureau  tests  a.re  such  that 
in  the  course  of  any  annual  period  the  scales  examined  are  considered  to  he 
representative  of  all  railv/ay  track  scales  in  service. 
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3»  Standardization  of  Lailway  Traci:  Scale  Test- ."eight  Gars.  Upon  its 
own  master  track  scale  located  in  the  Gxiicago  lireaTTGleaFing,  111.),  and  upon 
occasion  in  connection  v/ith  the  field  tost  of  a commercial  track  scale,  the 
Bureau  staudarizes  the  v/eights  of  railway  track  scale  test-weight  cars 
operated  hy  the  railroads  and  ly  industries  in  m.aintaining  their  o'wn  railway 
track  scales. 

4,  Activities  Belated  to  Ba.ilwa;-:  Track  Scales.  The  calihration 
and  testing  of  scales  and  the  staj;id'xriza.tion  of  test-weight  ca.rs  are 
supplemented  hy  research,  sipecial  testing,  preparation  of  specifications,  and 
reladed  activities,  according  to  the  needs  a.rising  and  the  personnel  avadlahle 
to  undertake  such  projects. 


1 1 . OF  TEST  IIJC-  AGT I VIT  IE  S 

The  activities  of  the  fiscal  year  1940,  which  are  discussed  in  detail 
in  later  sections  of  this  report,  ma>,y  oe  summarised  as  follows: 

1.  blaster  railway  trank  scales  calihrated,  18. 

2.  Gomnercial  ra,ilway  track  sc  ados? 

a.  Total  numher  tested,  1004, 

(1)  ilailroad-o-med,  587  or  53.5  percent  of  total. 

(2)  Industry-ovmed,  417  or  41.5  percent  of  totad. 

h.  States  in  v/hich  tests  were  made,  including  the 
District  of  Golumhia,  39, 

c,  Hailroa.ds  upon  the  lines  of  which  tests  were 
made,  103, 

3.  Railway  track  scale  test— weight  cars: 

a.  Standardisations  on  Bureau  master  scale,  58, 
h.  Weighings  in  the  field,  30, 
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III.  MASTER  RAILTtlY  TRACK  SCALES 
METHOD  OE  CALIBRATIOH,  Ai^D  TOLEIAACES, 

Following  is  a condensed  statement  of  tAe  normal  calibration  procedure 
for  master  railway  trad:  scales. 

Test-weight  loads  utilized  are  30,000,  40,000,  50,000,  60,000,  70,000, 
and  80,000  pounds.  Duplicate  test  runs  are  m.ade  with  each  load  positioned 
successively  at  each  of  five  positions  cn  the  weighrails.  Two  sets  of 
tolerances  a.re  observed,  ’’maintenance"  tolerances  ranging  uu  to  +1E  pounds  a 
at  the  80,0^0-pound  load  (0,015  percent),  and  "adjustment"  tolerances"' 
ranging  up  to  +6  pounds  at  the  30,000-pound  load  (0,0075  percent). 

A "maintenance"  test  is  first  ma.de  at  loads  of  40,000,  60,000,  and 
80,000  pounds,  followed  by  any  corrections  or  adjustments  considered  advisable. 
The  final,  or  "adjustment",  test  follows  at  all  six  loads.  If  the  results  of 
the  maintenance  test  are  v/ithin  " a-djustraent"  tolerances,  and  if  no  corrections 
or  adjustments  are  made,  the  maintenance  and  adjustment  tests  are  combined. 

The  weighbeam  is  separately  cnecked.  Removable  counterpoise  weights  are 
separately  tested  on  a balance  .agpvinst  standards  of  the  Bureau;  tolerances  on 
such  v/eights  range  from  0.3  grain  on  a 0.1-pound  weight  to  6 grains  on  a 20- 
pound  weight, 

RESULTS  OF  MASTER  TRACK  SCALE  CfnlBRATlOHS. 

During  the  year  eighteen  master  railway  tra,ck  scales  were  calibrated. 

All  of  these  scales,  as  found,  were  weighing  v/ithin  the  maintenance  tolerances. 
Thirteen  of  the  eighteen  scales  were  found  weiring  within  the  adjustment 
tolerances;  of  the  five  scales  which  v/ere  not  weighing  within  the  adjustment 
tolerances,  the  greatest  amount  by  v;hich  the  adjustment  tolerance  was  exceeded 
v/as  1.4  pound,  and  in  no  case  did  the  errors  approach  closely  the  vaAues  of 
the  maintenance  tolerances.  Adjustments  were  made,  combined  with  other 
corrective  measures  in  two  cases,  on  each  of  the  five  scales  v/hich  fa.iled  to 
meet  the  adjustment  tolerances  as  found;  each  wan  left  weighing  within  the 
adjustment  tolerances.  An  adjustment  was  also  made,  combined  with  other 
corrective  measures,  on  one  scale  origin, ally  found  weighing  within  the 
adjustment  tolerances,  but  on  which  it  appeared  advisable  to  reduce  somewhat 
the  size  of  the  weighing  errors. 
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The  counterpoise  y/eights  in  use  on  twelve  of  the  me^ster  scales 
calihrated  were  separately  tested.  One  inaccurate  counterjDoise  v/eight  was 
foujid  on  each  of  two  scales;  in  neither  case  ’.veis  the  weight  in  error  Toy  an 
amount  seriously  in  excess  of  the  tcler^nce•^  One  inaccurate  weight  was 
adjusted  to  a value  within  tolerance;  the  other  weight  was  sent  in  to  the 
scale  department  for  replacement. 

Specific  recommendations  for  improvement  were  considered  necessary  in 
connection  with  only  three  scales.  Ih  one  instance  the  recommendation  was  in 
confined  to  the  scale  counterpoise  weights,  and  in  another  the  recommendations 
related  to  conditions  external  to  the  actual  scale  stmcture^ 

The  condition  of  the  master  track  scales  of  the  United  States,  as  to 
“both  accuracy  and  general  maintenance,  may  he  sa.id  to  he  excellent, 

TKEQUEKCY  OF  CALIBEATION. 

The  adjustment  of  itineraries  for  the  testing  equipments  in  an  effort 
to  approximate  a twelve-month  average  interval  between  successive  master- 
scale  cahihr,ations  is  being  continued.  The  average  interval  between 
calibrshions  made  in  1940  and  preceding  calibrations  on  these  scales  is  found 
to  he  13  months,  showing  e,  continuation  of  the  iraiDrovement  noted  in  last 
year’s  report.  The  exigencies  of  the  service  are  such  that  delays  in  the 
progress  of  the  equipments  cannot  alv/^^ys  he  avoided,  a.nd  special  circumstances 
at  times  make  advisable  a major  modif ica.tion  of  an  itinerary,  which  may 
temporarily  disrupt  a testing  schedule.  Continued  effort  will  he  directed 
toward  achieving  the  aim  of  annual  calibrations  of  all  master  track  scales^ 

AUDIT lOlh^L  LiASTSE  SCALE  FACILITIES. 

For  a number  of  years  the  Bureau  has  recommended  the  installation  of 
master  track  scale  facilities  in  Texas  and  in  the  New  England  region,  in 
order  to  supply  a need  which  it  has  been  felt  exists  in  those  sections  of  the 
United  States.  During  the  loast  year  this  question  has  received  the  attention 
of  the  Association  of  American  Railroads  aJid  of  some  of  the  ca,rriers  directly 
concerned.  It  has  now  been  reported  to  the  Bureau  that  no  steps  along  the 
lines  of  the  recommendation  cited  a-re  to  be  taken  at  this  time. 
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IV.  COi'iLafflCIiiL  R.IIL;7AY  T3.iCK  SCIOIES 
I^fETHODS  OF  TEST,  MID  TOLLS AECSS. 

Methods  follovved  in  the  testing  of  coirniercia.l  track  scales, 

and  the  tolerances  applicalole  to  these  scales,  v/ere  set  forth  in  the 
preceding  report  of  this  series,  liBS  Letter  Circular  LC  580,  aiid  need  not 
he  repeated. 

-^T  The  relatively  miior  statistical  effect  of  the  adoption,  effective 
July  1,  1939,  of  the  limiting  tolerance  of  0.30  percent  for  individual 
sectional  errors  of  scales  having  more  than  two  sections,  is  shown  hy  the 
fa.ct  tn^t  of  the  1004  scales  reported  upon  herein,  only  5 haa/e  heen 
classified  as  inaccurate  solely  a,s  a result  of  applying  this  0.30  percent 
tolerance, 

ITIhEEAEIES  OE  TESTING  EqUIPHENTS. 


Ths  itineraries  of  the  three  railway  tr-vok  scale  testing  equipments  of 
the  Bureau  are  Based  upon  approximately  twelve  months  of  travel,  and  are 
submitted  to  and  approved  in  advance  hy  the  Association  of  American  Hailroads. 
The  routes  follov/ed  durinu  the  period  covered  hy  this  report  are  indicated  hy 
the  dotted  lines  in  Eigure  1, 

CLASS lEICATIOli  OE  SCALES. 

Two  general  bases  have  heen  folloived,  as  in  ur^ceding  reports,  for  the 
cla.ssif icalion  of  scales,  namely,  ownership  and  geographical  location.  Two 
ownership  groups  are  recognized,  ” r,ailroa,d- owned"  and  "industry-owned", 
freouently  designated  for  brevity  merely  as  "railroad"  and  "industry"  scales. 
Railroa.d- owned  scales  are  those  o'med  hy  common  carriers;  in  the  very  large 
majority  of  instances  these  scales  are  used  primarily  or  solely  hy  the 
Carriers  for  determining  weights  of  commodities  in  carload  lots  for  the 
purpose  of  assessing  freight  charges;  hovvever,  from  necessity  or  for 
convenience,  shippers  and  consignees  often  utilize  these  weights  in  the  sale 
or  purchase  of  the  commodity  transported.  ^^11  scales  not  falling  within  the 
category  of  rail  road- owned  scales  a.re  classified  as  industry-owned;  as  the 
term  suggests,  these  scales  are  usually  ovmed  by  industrial  concerns,  although 
a very  fev/  are  ovmed  hy  other  agencies,  such  as  Eederal,  State,  or  local 
governments.  The  scales  in  the  industry  group  are  largely  used  for  determin- 
ing vjeights  in  connection  with  the  purchase  or  sale  of  goods;  a small  percent- 
age of  these  scales  are  employed  in  manufacturing  operations;  when  a "weight 
agreement"  is  in  effect  between  a shipper  and  a carrier,  weights  ascertained 
on  an  industry— owned  scale  are  accepted  hy  the  carrier  as  the  basis  for  the 
assessment  of  freight  charges. 
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The  geographical  classification  for  scales  is  that  follov/ed  hy  the 
Interstate  Commerce  Commission  in  its  ’T-Oports  on  the  Statistics  of  Railways 
in  the  United  States^’,  and  recognizes  three  ” distidcts"  , the  Eastern,  the 
Southern,  and  the  Western.  The  cc.n;!on  hound  i.ries  of  these  districts  are  shown 
hy  the  solid  lines  in  Figure  1;  it  should  he  noted,  however,  that  the  Inter- 
state Comr;;erce  Corai.iission  has  in  certain  cases  necessarily  assigned  to  a 
particular  district  a carrier  having  some  of  its  tracks  in  another  district, 
and  tha,t  such  decisions  have  been  followed  in  the  classification  of  scales 
in  this  report. 

As  to  classification  upon  the  basis  of  weighing  performance,  all  railway 
trank  scales  tested  are  designated  as  ’’accurate"  or  "inaccurate"  according  to 
the  results  of  the  tests  made  upon  the  scales  in  the  condition  in  which  they 
were  found,  the  criterion  being  the  basic  maintenance  tolerance  of  +0.20 
percent  and  the  limiting  sectional  tolerance  of  +0.30  percent.  The  special 
requirements  prescribed  for  scales  in  grain- weighing  service  have  been  d.is- 
regarded  encept  in  computing  the  data  presented  in  that  section  of  this  report 
devoted  to  "Scales  in  Grain- weighing  Service,"  for  v/hich  the  criterion  of 
accuracy  is  the  special  basic  maintenance  tolerance  of  +0.10  percent 
applicable  to  such  scales, 

SUlvH/iARY  OF  TEST  RESULTS 

Table  1 is  a statistical  summony  of  the  results  of  the  tests  made  on 
railway  track  scales  durin"  the  year,  with  corresponding  figures  for  the 
preceding  yer.r  sho’-vn  in  parentheses  for  purposes  of  comparison.  The  data  show 
results  on  rail  road- owned,  Indus  riy-^-o'.?ned,  and  total  scales  for  each  district 
and  for  the  country  a.s  a whole.  However,  in  Table  1,  end  subsequently  in  this 
report,  one  industry'— ov/ned  sca,le  whicn  ’was  found  to  have  a maximum  indicated 
percentage  error  of  weighing  of  48.92  percent  has  been  disregarded,  in 
computing  mean  values  based  on  maximum  percentage  errors;  it  is  considered 
tha„t  the  inclusion  of  the  abnormally  Ipmge  error  of  this  scale  would  result  in 
serious  distortion  of  the  genera.1  picture  of  scale  conditions  which  it  is 
desired  to  present,  because  of  its  disproportionately  large  effect  upon 
average  error  values. 
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liLBLE  1.  SUMMARY  OF  IL^iILV/aY  TRACK  SCALE  TEST  DaTA 


(Figures  not  in  parentheses  are  for  the  Fiscal  Year 
1940;  figures  in  parentheses  are  for  the  Fiscal  Year 
1939,  and  are  included  for  purposes  of  comparison.) 


District 
and  scale 
ownership 

Lumber 

of 

scales 

tested 

Accurate 

Lura-  Per- 
ber  cent 

Inaccurate 

Lum-  Per- 

ber  cent 

Mean  numerical 
error  — per- 
centage of 
auulied  load 

EASTERN 

Railroad 

227 

202 

89.0 

25 

11.0 

0.13 

(269) 

(241) 

(89.6) 

(28) 

(10.4) 

(0.12) 

Industry 

147 

105 

71.4 

42 

23,6 

0.21 

(290) 

(236) 

(81.4) 

(54) 

(18.6) 

(0.16) 

Totals 

374 

307 

82.1 

67 

17.9 

0.16 

(559) 

(477) 

(35.3) 

(82) 

(14.7) 

(0.14) 

SOUTHEER 

Railroad 

118 

83 

70.3 

35 

29.7 

0.19 

(154) 

(121) 

(78.6) 

(33) 

(21.4) 

(0.18) 

Industry 

92 

60 

65.2 

32 

34.8 

0.20 

( 122) 

( S3) 

(76.2) 

(29) 

(23.8) 

(0.19) 

Totals 

210 

143 

68.1 

67 

31.9 

0.19 

(276) 

( 214) 

(77.5) 

(62) 

(22.5) 

(0.18) 

WEbTERU 

Railroad 

242 

227 

93.8 

15 

6.2 

0.10 

( 212) 

(193) 

(91.0) 

(19) 

(9.0) 

(0.11) 

Industry 

178 

144 

80.9 

34 

19.1 

0.16  (a) 

(118) 

( 97) 

(82.2) 

(21) 

(17.8) 

(0.15) 

Totals 

420 

371 

88.3 

49 

11.7 

0,12  (a) 

(330) 

(290) 

(87.9) 

(40) 

(12.1) 

(0.12) 

ALL  DISTRICTS 

Railroad 

587 

512 

87.2 

75 

12.8 

0.13 

(635) 

(555) 

(87.4) 

(80) 

(12.6) 

(0.13) 

Industry 

417 

309 

74.1 

108 

25.9 

0.19  (a) 

(530) 

(426) 

(80.4) 

(104) 

(19.6) 

(0.16) 

Grand  Totals 

1004 

821 

81.8 

183 

18.2 

0.15  (a) 

(1165) 

(981) 

(84.2) 

(184) 

(15.8) 

(0.15) 

(a)  One  scale  having  an  error  of  48,92  percent  has  been  disregarded  in  com- 
puting this  value. 
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Of  the  total  of  1004  scales  tested,  53,5  percent  were  rail-road- 
owned  and  41.5  percent  are  classified  as  industry-owned.  Lhirty-seven 
percent  of  the  tests  were  made  in  the  Eastern  District,  21  percent  in 
the  Southern  District,  and.  42  percent  in  the  a'estern  District. 

Table  1 presents  a direct  co’'Tparison  betiveen  d.ata  for  1940  and  1939. 
This  year's  percentage  of  total  scales  found  accurate  is  lowered  by  2.4 
percent  from  the  corresponding  figure  for  the  preceding  year;  industry- 
ov/ned  scales  in  all  Districts  are  primarily  responsible  for  this  decline, 
although  a contributing  factor  is  the  decline  among  the  railroad-owned 
scales  in  the  Southern  District,  The  mea.n  errors  for  all  railroad-owned 
scales  and  for  all  scales  tested  are  seen  to  be  unchanged  from  the  corre- 
sponding values  for  1959,  although  there  is  some  increase  in  the  mean 
error  for  all  industry-ovmed  scales. 

HiULROADS  CLASSIEIED  ON  BASIS  OF  CHARACTER  OF  RESULTS  OBTAINED. 


There  were  38  rai], roads  upon  which  5 or  more  railroad-owned  scales 
were  tested  during  the  ye;~r,  the  number  of  scales  on  individual  railroads 
ranging  from  5 to  29;  in  liable  2 these  38  railroads  are  classified  upon 
the  basis  of  the  percentages  of  the  tested  scales  v/hich  were  found  accurate 
for  each  railroad. 


TABLE  2. 

RAILROaDo  CLASblF 
OF  RaILROAD— 0 ^h'lSD  J 

J.ED  Ol'J  J3ASiS 
CiiijxjiD  Jr 

OF  PERCENTAGE 

accurate 

Groups  — 
Percentages 

Railroads 
the  sever 

falling  in 
al  mrouns 

Scales  tested  on  railroads 
in  the  several  srouns 

of  scales 
accurate 

Number 

Percent 

Avera 

Number  per 

ge  number 
railroad 

lOO^/o 

17 

45 

197 

12 

90^0  - 99/o,  incl. 

7 

19 

128 

18 

80fo  - 89^,  incl. 

10 

26 

113 

11 

70yo  - 79)6,  incl. 

2 

5 

26 

13 

Less  than  70/j 

2 

5 

40 

20 

Totals 

38 

100 

504 

13 

In  Table  3 this  sa.me  group  of  railroads  is  classified  upon  the  basis  of 
the  mean  errors  of  all  railroad-owned  scales  tested  for  each  railroad. 
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TA3L2  3.  PAILHOADS  CLASSIFIED  CN  EASIS  OF  MEAIJ 
EEROR  OF  EAILROAD-OWLSD  SCALES  TESTED 


G-roups  — 

Ra.nges  of  mean 

Railroads  falling  in 
the  several  groups 

Scales  tested  on  railroads 
in  the  several  grouns 

errors  of 
scales 

i'umber 

Percent 

Humber 

Average  number 
per  railroad 

Eot  more  tlian  0,05^ 

4 

11 

43 

11 

0.06"p  to  0.10;'^,  incl. 

18 

47 

267 

15 

O.llp  to  0,15-p  incl. 

9 

24 

109 

12 

0,16^  to  0,20^,  incl. 

2 

5 

14 

7 

More  than  0.20/0 
(0.21f^  to  0.2^io) 

5 

13 

71 

14 

Totals 

38 

100 

504 

13 

The  data  presented  in  Table  3 ma;/'  he  restated  as  follov/s: 

Four  railroads,  or  11  percent,  have  a mean  error  on  all  scales  tested 
of  not  more  than  0,05  percent  (one-quarter  of  the  basic  tolerance), 

22  railroads,  or  58  percent,  have  mean  errors  of  not  more  than  0,10 
percent  (one-laalf  the  basic  tolerance),  and  33  railroads,  or  87 -percent, 
have  mean  errors  of  not  more  than  0.20  percent  (the  bcusic  tolerance 
figure);  in  the  case  of  the  remaining  5 roads,  or  13  percent,  the  mean 
errors  are  more  than  0.20  percent.  Last  vear’s  figures  in  these  four 
accuracy  groups  v;ere,  respectively,  8,  46,  87,  and  13  percent  of  the 
37  radlroads  Involved  last  year. 

Five  hundred  and  four  scales  in  adl  were  tested  on  these  38 
railroads.  Four  hundred  and  thirty-three  scales,  or  85,9  percent,  were 
found  accurate.  Of  the  remaining  83  scales  tested  upon  all  other  lines, 
79  scales,  or  95,3  percent,  v/ere  found  accurate. 
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RELATIVE  ADSqUACY  OF  EAILSO.VD-GL'FIL  AiTD  IFEUSTRY-OELEIE  SCALES. 

Tile  data  asseniLled  in  TaLle  4 will  enaLle  tlie  reader  to  compare  the 
quality  of  performance  of  railroad-oi'ried  scales  and  industry-owned  scales 
for  the  fiscal  years  1930  to  1940.  Plus'  signs  in  columns  4 and  7 indicat 
superiority  of  railroad-ovnied  scales  over  industry-ovjned  scales. 


Table  4,  relative  quality  of  psrfori’-aecs  of  pailroae-ovried 

AlJE  INDUSTRY- OVJNED  RAILWAY  TRACK  SC.^SS,  1930-1940 


Year 

Percentage 

found 

of  tested 
ac  curate 

scales 

Mean  numerical  error 
cent age  of  applied 

— per- 
, load 

Radi  road 

Indcstry 

Differ- 

ence 

(2)-(3) 

Railroad 

Industry 

Differ- 

ence 

(6)-(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

1930 

76.2 

67.6 

4-8.G 

0.19 

0,22 

+•0.03 

1931 

79.9 

72.3 

4-7.6 

0.16 

0.25 

+ 0.09 

1932 

81,4 

77,6 

4'  3 . 8 

0.15 

0.20 

4-0,05 

1933 

80.3 

81.1 

-0,3 

0.17 

0.16 

-0.01 

1934 

84.4 

71.1 

+ 13.3 

0.13 

0.22 

+ 0.09 

1935 

80.6 

74.0 

4*6.  6 

0.18 

0.20 

+0,02 

1936 

78.1 

67.4 

+ 10.7 

0.19 

0.26 

+ 0.07 

1937 

83.7 

65.7 

+ 18.0 

0.14 

0.27 

+ 0.13 

1938 

82.8 

79.2 

+•3.6 

0.17 

0.17 

0.00 

1939 

87.4 

80.4 

+ 7.0 

0.13 

0.16 

+0 ,03 

1940 

87.2 

74.1 

+ 13.1 

0.13 

0.19 

+ 0.06 

ERROR  FREQUEIICY  DISTRIBUTIOE. 

Table  5 shows  the  frequency  distri'bution  of  the  errors  on  railway 
track  scales  tested,  during  the  j^ear.  Bata  are  given  for  railroad-owned 
scales  and.  for  industry/’— owned  scales  for  ea.ch  district  and  for  the 
country  as  a whole* 


22719 


•i 

t, 


CVI 
I — I 


I — 1 


w 

Ph 

R 

F-1 

“ *< 
O 
CO 


ro 

EH 

HH 

Si 

r-i 

o 


o 

M 

EH 

D 
, 1 

I— I 

CO 

H 

n 

>H 

O 


b" 


M nci 


CD 

1 — 1 

0 

0 

0 

LTa  0 CO 

to 

0 R 

1 — I 

-p 

• 

• • • 

EH 

-p 

P 

Cd 

in 

r— 

CO  to  0 

0 

Pi 

CD 

R 

0 

0 

1 — 1 

CM  1 — 1 I — 1 

tl 

1— 1 

hH 

R 

0 

w 

-p 

'H 

EH 

-p 

nz> 

CO 

Pi 

CO 

hH 

1 

R 

CD 

CO 

0 

0 

LCV 

CM  r-'H  CM 

n 

R 

0 

LCV  R 

-P 

» 

♦H 

Pi 

CD 

in 

0 

to  lth  to 

Co 

0 

0 

pH 

0 

0 

ro 

to  R 

R 

Ph 

R 

0 

CO 

HH 

1 

Pi 

to 

CO 

CC! 

!>; 

0 

h- 

0 

0 

r-L 

0 CVJ  VD 

pi 

Ph 

0 

t 1 

1 — l 

-p 

. 

• • • 

EH 

R 

-P 

P 

cd 

in 

G-V 

oj  0 (O 

0 

Pi 

0 

0 

0 

1 — ! 

KH  CM 

K 

hH 

hH 

R 

0 

CO 

-p 

PM 

pr; 

EH 

EH 

p> 

CO 

CO 

Pi 

CJ 

CO 

0 

hH 

I 

rd 

0 R- 

0 

0 

I — I 

to  rivvD 

n 

rH 

0 

CM 

R 

-p 

« 

• • « 

•H 

cC 

Ph 

cd 

in 

0 

R bOVD 

Cu 

0 

0 

<+H 

0 

0 

R- 

to  R 

R 

P 

R 

0 

CO 

4^ 

-p 

1 

1 

I 

Pi 

CO 

nr) 

CO 

K. 

0 

CM 

0 

0 

R" 

CVI  VO  0 

pj 

fH 

0 

CO 

-p 

. 

• « • 

~r> 

EH 

R 

-P 

rH 

LlO 

c^  K'j 

0 

Pi 

0 

R 

0 

0 

CM  I — 1 I — 1 j 

hH 

fV* 

hH 

R 

0 

w 

4-'> 

1 

i-H 

I:' 

; H 

EH 

-p 

1 

CO 

Pi 

CO 

m 

1 

R-  R VOl 

0 

hH 

1 

R 

0 

1 — 1 

0 

0 

OH 

CO 

R 

R 

0 

I — 1 

1 — 1 

4^ 

« 

. . .{ 

*H 

cd 

P 

05 

o:) 

VO 

covo  H 

Ci5 

0 

0 

R 

0 

0 

1 — 1 

CM  1 — 1 i 

Fh 

Ph 

R 

0 

in 

p> 

1 

Pi 

h- 

m 

cn 

l>v 

0 R- 

0 

0 

h- 

CM  CM 

pi 

Pi 

0 

1 1 

4^ 

. 

• • «l 

EH 

R 

-p 

P 

in 

1 — 1 

LTmM-  oi 

0 

Pi 

0 

Ph 

0 

0 

CM 

CM  r~  1 f — Ij 

hH 

R 

R 

0 

in 

44> 

1 

r-l 

fH 

an 

EH 

-p 

nri 

CO 

CO 

R- 

in 

hH 

1 

R 

0 

CM 

0 

0 

KV 

VO  0 rH 

R 

rH 

0 

CM 

1 — ] 

4^ 

• 

• 9 • 

R 

cd 

P 

; 

in 

r— 

VD  U'  A 0 

oj 

0 

0 

R 

0 

0 

CM 

K'^  rH  (H 

R 

Ph 

R 

0 

in 

-p 

CM 

R 

VD 

R 

CO 

R 

p 

CJD 

• 

• 

0 

l-q 

I — 1 

1 1 

-p 

p 

CO 

0 

CO 

0 

cd 

p 

0 

0 

• 

P 

t= 

t: 

0 

P 

t:  r:  = e:  ^ 

tz 

0 

w 

rH 

R“ 

P 

LO 

CO 

R 

1 — ' 

•H 

0 

P 

0 

cd 

CO 

cd 

0 

cd 

ro 

0 

1 — I 

1 — 1 

0 

R 

|— 1 

pH 

I — i 

LOi 

0 

LTH  0 

0 

LC^ 

0 LCO  0 LjCO  0 

0 

0 

• 

•H 

cd 

cd 

CO 

H 

h1 

0 R 

ffi 

0 

1 — 1 

1 1 

CM 

CO 

CM 

ro  toR-  R-  tjo  0 

0 

0 

-P 

0 

0 

0 

f'l 

I 

cd 

0 

• 

. 

• 

• 

• 

9 9 9 * • 

♦ 

c 

• H 

•iH 

CO 

0 

CO 

U 

1 

0 0 

CO 

0 

0 

0 

0 

0 

0 

00000 

1 — I 

1 — 1 

P 

CO 

P 

P 

0 

•rH 

EH 

hD  1 — i 

4H 

cd 

0 

0 

0 

P 

1 — 1 

0 

CO 

cd 

0 

0 

0 

0 

0 

cd 

0 

00000 

0 

R 

P 

p> 

P 

P 

p 

p>  R 

R 

-P 

+2 

*P 

-P 

p 

-P 

P>  +3  -P  -P  -P 

-p 

-p 

;3 

cd 

P 

0 

u 

0 

Pi  0 

cd 

P 

0 

P 

P 

0 

CO 

0 

p 

0 R 

P 

0 

VO 

( 1 

VO 

0 

1 — 1 

VD  1 — 1 VO  1 — 1 VD 

1 — 1 

p 

0 

p 

p 

0 

_p 

p 

0 1 — 1 

H 

0 

0 

1 1 

1 — I 

0 

P 

CM 

LPy 

0 

P 

0 

p 

0 

P 

1 — 1 

-p 

P Pi 

0 

. 

• 

• 

* 

cd 

9 

9 9 9 9 * 

• 

> 

0 

cd 

0 

P 

R 

0 

0 Pi 

0 

0 

0 

0 

0 

P 

0 

00000 

0 

0 

R 

0 

■=31 

hH 

■=4 

Pi  cd 

<ll 

R 

R 

I — Lf  H 'bo  r— 

1 — ! I — ! O I — I 


CVI 


CVI  o ^ u-v  r-- j-  ^ c\j  o 

• •••••«•  • 

r^v  evil — li — lOi — icvio  O 


LTV  CVI  ^ rH  r—VD  W I — 
,zi"  CVI  1 — I I — I o cvj  j — I 


1^  J-  h-A  CO  J-  CO  to  o 

• «•••■•« 

iHOrHOOOOO 


O LfVr^CVI  OJO  K^H 

CVI  VO  , CV  oj  O rH 
H 


t^VO  VO  O VO  H CO 
CTV^—  CVIrHO  CVILCVO 


rH  LCVh-O^  I — LOO 
VOLOCVICVIr-IOI — CM 


O 

o 


h- 

O 


CO  OV  (OV  CM  KV  KVVD  O O 
iHOOCVlrHiHCMO  O 


O ^ CT 
rH  ^ rH 

• • • 

o o o 


CO  rH 
O J-  rH 

• • • 

o o o 


0 

1 — 1 

VO 

rH  iH" 

1 — 1 

9 

9 

• 

0 

0 

0 

to 

to 

0 

0 

K"', 

1 — 1 

• 

• 

9 

0 

0 

0 

CM  J-  O 

rH  K-i  CM 

• • • 

o o o 


O O CO| 
1 — I I — I 

• • • 

o o o 


CO  CM  rH 
O LO  CM 

o o o 


oo  J- 

O^-  rH 

• « • 

o o o 


[eaji  numerical  errors, 

All  scales,  1939  0-12  0.l6  O.lS  O.I9  0.11  O.I5  O.I3  O.16 


Letter  Circular  LC  621 


CO 

CD 

t> 

•p*i 

CD 

nd 

0 

rQ 


w 

I — I 
d 
o:) 
0 

0 

d 

0 


•H 

Co 

-P 

0 

o 


1 — I 

I 


LTn 

0 
I — i 

EH 


0 

43 

d 

0 

0 

0 

u 

ft 


VD 

cd 

43 

0 

1 — 1 

ft 

ft 

CD 

0 

EH 

+3 

sd 

•H 

B 

ft 

0 

0 

ft 

43 

d 

0 

0:1 

0 

La 


o 


3 

ai 


ft 


i ft 
EH 
00 

ft 


oo 

EH 

CD 

l-H 

ft 

EH 

LO 

l-l 

n 


1 

H3 

0 

d 

1 

CO 

d 

d 

0 

1 1 

CD 

0 

0 La  La  ft 

ft 

0 ft- 

• • a • 

d 

43 

fn 

Cj 

CO 

ltn  taft- 

n 

0 

ft 

0 

0 

ft  ft-  VO  r~- 

ft 

0 

CO 

4^ 

■)3I 

1 

d 

1 — 

CO 

•■d 

ft 

•d 

0 

to 

CD 

0 

la  r-  0 ft 

•d 

d 

CD 

La, 

rH 

-P 

• « • • 

cc 

0 

iCn 

C 

CO 

0 ta  CO  o- 

ft 

Jh 

0 

ft 

0 

0 

tav_o  1 — to 

ft 

0 

CO 

-P 

cn  I — LTD 

• • • 

La  to  '-o 

OJ 


to  VO 

• • • 

C\J  ft-  CJ 

r-H 


ClH 

0 

I 

43 

0 

d 

to 

CO 

<xi 

d 

d 

!>; 

0 

r-- 

0 

0 

ft 

1 — I 

ra 

0^ 

I — i 

to 

La 

0 

■d 

d 

CD 

ft 

r-1 

43 

• 

• 

• 

• 

• 

• 

• 

OD 

EH 

d 

43 

C.^ 

0 

Q-D 

1 — 1 

ft 

0 

O-dVO 

ft 

rj 

0 

ft 

0 

'H 

0 

0 

ft 

LC\ 

r— 

to 

rH 

0 

ft 

r-ft 

ft 

0 

U) 

43 

d 

l-H 

EH 

(3^) 

to 

H3 

rO 

ft 

I 

d 

OJ 

U) 

■"d 

ft 

ft 

ft 

0 ft- 

0 

0 

1 — ! 

r 

0 

OJ 

to 

CVl 

0 

to 

r 3 

•rH 

cJ 

0 

OJ 

rH 

43 

• 

• 

• 

ft 

• 

• 

• 

c3 

0 

d 

d 

0 

0 

1 — 1 

r— 

r4- 

v_o 

OJ 

0 

Ph 

d 

0 

ft 

0 

0 

ft 

1 — 

to 

0^ 

0 

P-i 

0 

CO 

JJJ 

0 

43 

Cj 

I 

4,5 

d 

CQ 

d 

CO 

d 

d 

f-; 

0 

OJ 

0 

0 

ft 

VO 

CJ 

OJ 

to  VD 

ft 

0 

’’C' 

0 

(JO 

-P 

• 

• 

• 

• 

• 

• 

• 

0 

EH 

rft 

43 

d 

0 

La 

OJ 

CJ 

la 

a- 

La 

Ci3 

• 

CD 

hH 

0 

ft 

0 

0 

ra 

La  VO 

d 

43 

ft 

ft 

0 

0 

•fH 

d 

ft 

0 

EH 

»- 

0 

to 

4-3 

d 

Ifi 

d 

ft 

t 

d 

to 

0 

d 

0 

ft 

r-H 

ft 

0 

1 — ! 

0 

0 

OH  VO 

r—  K'- 

r~  La 

CJD 

0 

ft 

•rH 

CO 

CD 

1 — 1 

ri 

-p 

• 

• 

• 

• 

• 

• 

• 

•H 

o3 

0 

d 

CO 

CO 

VD  VO 

aj 

0 

CD  to 

Lr\ 

43 

0 

Ph 

d 

0 

ft 

0 

0 

ft  ft  VO 

CO 

0 

ta 

ft 

0 

0 

-p 

0 

• 

0 

0 

0 

ft 

1 

-)3 

P 

0 

CO 

d 

r— 

0 

d 

43 

0 

ft 

0 

0 

T'— 

OH  (HI  ft 

VD  VD 

La 

0 

ft 

0 

1 — I 

1 — 1 

-p 

• 

• 

• 

• 

• 

• 

• 

d 

0 

EH 

d 

43 

d 

cu 

GO 

ft  VJO 

rH 

1 — 1 

to 

1 — i 

ot 

fij 

0 

CO 

ft 

0 

ft 

0 

0 

(HI 

VO 

CJ 

1 — 1 

r-l 

0 

HH 

ft 

0 

OD 

43 

w 

fH 

0 

FH 

0 

C/0 

43 

d 

rH 

d 

HH 

1 

d 

0- 

0 

0 

•rH 

ft 

ft 

rH 

0 

CVI 

0 

0 

ta  00 

00  0 

0 

CVl 

VD 

i3 

•H 

id 

0 

OJ 

iH 

-p 

• 

• 

• 

• 

• 

« 

tt 

0 

c\3 

0 

d 

Kj 

CO 

r—  ta 

'X) 

O'' 

1 — 1 

LTV 

CVJ 

ft 

d 

ft 

d 

0 

ft 

U 

0 

aj  VO 

O'  to 

1 — 1 

0 

0 

ft 

0 

0 

•p 

d 

OD 

d 

0 

0 

1 — 1 

• • 

0 

rj 

d 

0 

0 

0 

d 

'H 

0 

0 

0 

0 

0 

0 

rd 

0 

0 

0 

d 

!3-S 

d 

y> 

•tH 

43 

d 

§ 

TO 

,-o 

TO 

d 

43 

•rH 

r; 

TO 

rH 

ci 

d 

0 

•fH 

0 

P 

d 

d 

d 

0 

0 

0 

*H 

d 

0 

0 

0 

0 

I — 1 

43 

0 

I — 1 

0 

d 

0 

0 

ft 

I — 1 

1 — ! 

0 

TO 

0 

0 

TO 

1 — 1 

4-3 

0 

0 

0 

4^ 

ri 

d 

43 

ft 

0 

Cu 

43 

43 

4-3 

d 

• • 

c’ 

0 

s::^ 

00 

d 

0 

0 

d 

CJ 

0 

0 

j— 1 

rH 

P4 

d 

0 

0 

0 

•rH 

0 

,3 

Co 

0 

•r4 

0 

0 

d 

U 

•rH 

•rH 

-H 

CO 

cJ 

id 

I — ! 

0 

B 

cti 

d 

0 

0 

CO 

CO 

0 

C'j 

d 

0 

Cj 

•rH 

d 

d 

d 

ro 

fj 

0] 

Cu 

,0 

*H 

43 

rO 

-P 

0 

ft 

CL> 

rO 

0 

ft 

0 

t-i 

0 

U 

0 

0 

CVl 

0 

0 

CJ  ft 

0 

0 

•r4 

0 

43 

ft 

“«■ — , 



^ 

r— ( 

r} 

0 

-rH 

1 — 1 

a 

1 — i 

r-i 

C] 

(J- 

0 

0 

pq 

EH 

OJ 

to 

to 

CT\ 

ft 

r-- 

CVJ 

aj 


Letter  Circular 


LC  621  - 14 


SCALES  IE  GEAni-WSIGHIHG  SERVICE. 

In  the  foregoing  us.terial  the  hasis  for  determining  the  accure.cj'  of  all 
railv/ay  traxk  sceles  tested  lies  heen  the  regj.la.r  ma.intenajice  tolerance  of 
;f0.20  percent  vrith  the  liiaiting  sectional  tolerance  of  "^0,30  percent.  Hov;- 
ever,  as  has  heen  mentioned,  a,  special  tolerance  of  ilO.lO  percent*  is  appli- 
cable to  scales  in  grain-v/eighing  service,  this  being  the  tolerance  for  such 
scales  ado'xDted  by  the  Eureau  pursuant  to  the  recommendation  of  the  Interstate 
Commerce  Commission  in  Locket  9009  (56  ICC  347).  The  results  of  tests  on 
indust r^'-owned  scales  in  grain-Vi/eighing  service,  vdien  this  special  tolerance 
is  maxle  the  criterion,  are  entered  on  the  last  line  of  Table  7,  followingl 
corresponding  data  for  the  ten  preceding  years. 


TA3LS  7.  TEST  DATA  OIT  RAILWAY  TRACK  SCALES  III 
GRAIIT-WEIGHIITG  SERVICE,  1930-1940 


Eiscal 

Year 

Kumber 

Ox 

scales 

tested 

VJithin  Snecial 
grain- scale 
tolerance 

ITot  v/ithin 
special  arain- 
scale  tolerance 

Mean  nui’'ierical 
error  — percentage 
of  applied  load 

Eumber 

Percent 

Eumber 

Percent 

Grain 

Scales 

All  indus- 
try scales 

1^36 

47 

22 

46.8 

25 

53.2 

0,15 

0.23 

1931 

97 

51 

32.6 

46 

47.4 

0,12 

0.25 

1932 

72 

46 

63.9 

26 

36.1 

0.13 

0.20 

1933 

58 

34 

58.6 

24 

41.4 

0.13 

0.16 

1934 

96 

55 

57.3 

41 

42.7 

0.15 

0.22 

1935 

122 

88 

72.1 

34 

27.9 

0.12 

0,20 

1936 

91 

46 

50.5 

45 

49 . 5 

0.16 

0.26 

1937 

40 

21 

52.5 

19 

47.5 

0.16 

0.27 

1938 

105 

68 

64.8 

37 

35.  2 

0,12 

0.17 

1939 

53 

33 

56.9 

25 

43.1 

0.12 

0.16 

1940 

52 

32 

61.5 

20 

38,5 

0.15 

0.19 

* Eor  scales  of  more  than  tvio  sections,  t'ais  tolerance  is  applied  to  the 
largest  mean  value  v/hich  can  be  derived  from  tv;o  errors  developed  during 
a single  test  imin  "for  loositions  farther  apa.rt  than  the  distance  betv/een 
adjacent  sections,"  instead  of  "for  positions  not  closer  together  than  the 
distance  betv/een  adjacent  sections"  as  in  the  case  of  the  tolerance  appli- 
cable to  scales  not  in  grain-vieighing  service. 
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Although  it  will  he  seen  fron  Table  7 thet  the  scales  used 
in  grain-weighing  service  have  regular!’"  been  found  to  be  consider- 
ably more  accurate  than  industry-owned  scales  as  a class,  no  sub- 
stantial improvement  has  talren  place  in  the  condition  of  the  grain- 
v/eighing  scales.  Thus,  although  the  percenta.ge  of  scales  in  grain- 
weighing service  found  in  1940  to  comply  v/ith  the  special  tolerance 
for  such  scales  is  greater  than  it  was  in  seven  of  the  ten  preced- 
ing yeans,  and  is  smaller  than  the  corresponding  figure  for  only 
three  of  those  years,  the  1940  fi.gure  is  only  about  4 percent 
better  than  the  ten-year  average.  The  mean  nun’erical  error  for 
grain-weighing  scales  tested  in  1940  W8.s  ecualed  tv;ice  and  was  ex- 
ceeded twice  in  the  ten-year  period  under  consideration,  but  in 
six  of  those  years  the  errors  ^-rere  smaller  than  for  1940,  and  this 
year’s  figure  is  in  excess  of  the  ten-year  average. 

The  frequency  distr:. button  of  the  errors  on  grain-v/eighing 
scales  tested  during  the  year  is  shovm  in  Table  8.  For  purposes 
of  comparison,  similar  datba  are  included  for  indust r^^-ov/ned  scales 
other  than  grain  scales,  and  for  all  ra.ilroad-ov;ned  scales. 
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TABLS  8. 

EEZ.qUMCY  m STSISUT 10 
SCALES  IIJ  SEYSaiiL 

k OP  EH.::0iis  op 

GHCITPS 

HAILV/AY  TRACK 

Grain- 

Indust  ry-owned 

Railroad- 

weighing 

other  than 

owned 

service. 

grain 

Errors  — 

Percent 

Percent 

Percent 

percent  of 

of  52 

of  365 

of  587 

applied  load 

scales 

scales 

s cale  s 

tested 

tested 

t ested 

0.00  to  0.05 

incl. 

17 

17.0 

30.5 

0,06  to  0.10 

li 

44 

25c3 

33.2 

Subtotal s 

(6l) 

(43.3) 

(63.7) 

0.11  to  0ol5 

I! 

14 

18.6 

15.3 

0.16  to  0o20 

It 

14 

10.1 

8.2 

Subtotals 

(89) 

(72.0) 

(87.2) 

0.21  to  0.25 

11 

1.5 

7.4 

3.2 

0.26  to  0.30 

It 

0.0 

4.9 

2.0 

0.31  to  0.35 

It 

1.5 

3.6 

1.4 

0.36  to  0c40 

It 

4.0 

1.4 

1.5 

0.41  to  0.45 

It 

0.0 

1.9 

0.7 

0.46  to  0.50 

tl 

0.0 

0.6 

1.4 

0.51  to  1.00 

It 

4.0 

4.9 

2.4 

Over  1.00 

0.0 

1.9 

0.2 

More  than  0.30 

at 

one  position 

0.0 

1.4 

0.0 

Mean  numerical  errors! 

Scales  in  error  from 

0.00  to  0,20fo 

0.10 

0.10 

0.09 

Scales  in  error  b;f 

more  than  0,20^ 

0.52 

0.43 

0.41 

All  scales 

0.15 

0,19 

0.13 

The  data  in  the  preceding  table  nalce  possible  a direct  comparison 
for  the  fiscal  year  1940  between  the  accuracy  of  scales  used  in  grain- 
weighing service  and  the  accuracy  of  scales  of  the  other  groups  included; 
note  particularly  the  second  series  of  subtotals,  showing  percentages  of 
scales  found  a.ccura,te  within  the  ordinary  tolerances  aioplied  to  railway 
track  scales. 
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Recommendations.  Attention  is  invited  to  the  recommendations  rela,tive 
to  the  performeuce  of  scales  in  grain-weighing  service,  emhodied  in  the 
preceding  Report  of  this  series.  (NBS  Letter  Circiilar  580,  page  22.)  The 
Rureau  reiterates  these  recommendations,  a,nd  urges  those  agencies  exercising 
supervision  over  grain-weighing  scales  to  intensify  their  efforts  to  effect 
improvement  in  the  v/eighing  performauce  of  such  scale.s. 


ADJUSTI'dhTS  OiT  SCALES 


It  is  not  deemed  a prima.ry  function  of  the  RaiD.va^/’  Track  Scale  Testing 
Service  of  the  Bureau  to  improve,  as  a part  of  its  tosts,  the  mechanical 
condition  or  the  accuracy  of  the  scales  tested;  this  responsibility  rests 
primarily  upon  other  agencies.  However,  from  time  to  time  it  is  found 
practicable  to  correct  minor  m.echanical  faults,  and,  in  the  case  of  scales 
v/hich  are  in  such  mechanical  condition  as  to  Justify  adjustment  for  weigh- 
ing accuracy,  it  is  sometimes  considered  expedieni;  to  m^aloe  adjustments 
and  retests,  particularly  v/hen  requested  to  do  so  by  a representative  of 
the  scale  owner  present  at  a test. 

During  the  year  corrective  adjustments  and/oh  slight  modifications 
were  attempted  on  57  railroad-o^med  and  32  indust ly-ovmed  scales.  In  the 
case  of  the  railroad-owned  scales,  23  originally  found  inaccurate  v/ere  de- 
termined to  be  accurate  after  adjustment,  v/hile  is.  the  case  of  33  accu- 
rate scales  the  v;eighing  errors  vrere  reduced;  one  inaccurate  scale  failed 
to  resioond  to  a.djustment,  and  was  left  inaccurate.  In  the  case  of  the 
industry-owned  group  of  32  scales,  15  scales  originally  found  inaccurate 
v;ere  left  weighing  v;ithin  tolerance,  and  the  errors  of  17  scales  origin- 
ally found  accurate,  v/ere  reduced.  A summary  of  conditions  "as  found" 
and  "as  left"  is  presented  in  Table  9, 
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TABLE  9.  SU14MAHY  OF  COl^ITIONS  OF  PULWAY  TRACK  SCALES  AS  FOEl'TD, 
Airo  AS  LEFT  AFTER  AE<rjSTaILITS  AITE/OR  CORRECTIONS 


Scale 

Ac  cur 

\te 

Inaccur 

ate 

Mean  Numerical 
error  — percentage 

Ov/nersiiip 

"ber 

1 Per- 
cent 

IKun- 

"ber 

Per- 

cent 

of  applied  load 

RAILKOALuCl/NFiD 
(587  scales) 

As  found 

512 

87.2 

75 

12.8 

0.13 

As  left 

535 

91.1 

52 

8.9 

0.11 

I INDUSTRY- OVifNED 
(417  scales) 

'As  fcond 

309 

74.1 

108 

25.9 

0.19 

As  left 

324 

77.7 

93 

22o3 

0.18 

TOTALS 

(l004  scales) 

As  found 

821 

81.8 

183 

18.2 

0.15 

As  left 

859 

85.6 

145 

14.4 

0.14 
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DISTRIBUTION  OR  TESTS  BY  DISTRICTS 

The  distrihution,  bj'"  Districts,  of  the  railv/aj'  track  scale  tests 
made  in  1940,  shov;s  a gratifj^ing  degree  of  uniformity.  The  totals  for 
the  nijimhers  of  scales  in  service,  upon  which  the  percentages  are  ba.sed, 
are  estimates  made  as  of  July  1,  1959, 


In  All  Dist  ricts 


587 

or 

17  percent 

of 

some 

3400 

rai 1 ro  ad- owned 

s cal e s 

417 

or 

12  percent 

of 

some 

3350 

indust  ry-owned 

scales 

1004 

or 

15  percent 

of 

some 

6750 

total  scales. 

In 

Eastern  District 

227 

or 

18  percent 

of 

some 

1275 

rai 1 ro  ad- owned 

s cal e s 

14:’^ 

or 

11  percent 

of 

some 

1375 

i ndu  s t rj^-  0 '•■na  e d 

scales 

374 

or 

14  percent 

of 

some 

2650 

total  scales 

In 

Southern 

District 

118 

or 

16  percent 

of 

some 

750  : 

rai 1 r 0 ad- owned 

scales 

92 

or 

14  percent 

of 

some 

675  : 

i ndu  st  ry-  ovraed 

scales 

210 

or 

15  percent 

of 

some 

1425 

total  scales. 

In 

Western  District 

242 

or 

18  percent 

of 

some 

1375 

rai  1 r 0 ad-  o'vned 

scale  s 

178 

or 

14  percent 

of 

some 

1300 

i ndu  s t ry- o vm  e d 

scales 

420 

or 

16  -oercent 

of 

some 

2675 

total  scales. 

SCALES  NOT  EOEliEPOLY  TESTED  OR  NOT  RECENTLY  TESTED  BY  THE  BUREAU, 

In  1934  the  Bureau  announced  that  a special  effort  would  be  made 
to  test  scales  which  had  not  formerly  been  tested  or  which  had  not  re- 
cently been  tested  by  the  Bureau,  to  the  end  that  the  service  rendered 
should  have  maximum  distribution  and  that  the  figures  depicting  con- 
ditions should  be  as  representative  as  it  is  practicable  to  make  them. 
Since  that  date  itineraries  have  been  prepared  v/ith  tnis  policy  in 
mind,  and  accordingly  in  the  last  severe!  jT'ears  the  percentages  of  scales 
tested  in  the  not-formerly-tested  and  not-recently-tested  groups  have 
been  larger  than  v/as  formerly  the  case  end.  the  numbers  of  scales  in  these 
groups  have  been  substantially  reduced.  Table  10  gives  an  analysis  of 
scales  tested  this  year  with  respect  to  the  periods  elapsing  since  the 
last  former  tests  by  the  Bureau, 
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TABLE  10.  TESTED  SCALES  CLA33IFIED  OE  BASIS  OE  PERIODS 
ELAPSING  SINCE  LAST  FOPNiER  TESTS  BY  BNASAU  EqLIPmiTS 


Scale 

Number 

Last  former 

test ; 

Owner- 

of 

No 

10  years 

5 - 

- 9 

Less  than 

ship 

scales 

former 

or  more 

years 

5 

years 

tested 

t es  t ^ 

ago 

ago 

ago 

Num- 

Per- 

Num-  Per- 

Num- 

Per- 

Num- 

Per- 

ber 

cent 

ber  cent 

ber 

cent 

ber 

cent 

RAILROAD 

587 

65 

11 

66  11 

269 

46 

187 

32 

INDUSTRY 

417 

139 

33 

10  2 

177 

43 

91 

22 

TOTAL 

1004 

204 

20 

75  8 

446 

44 

278 

28 

a 

Records  on  railroad-o’fned  scales  are  complete  from  the  beginning 
of  the  service,  on  industrv-ovrned  scales  from  July  1,  1928, 

Continued  progress  in  the  reduction  of  the  number  of  railvray  track 
scales  in  service  v/hich  have  not  been  tested  by  the  Bureau  is  shown  by 
the  estimates  of  the  numbers  and  percentages  cf  such  scales  presented  in 
Table  11. 
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'TA3LL  11.  SUIvLiaRY  OF  OCiiLFS  HOT  TFoTFD  BY  BURFAU  B^^UIPi-tEilTS 


Ownership 

and 

District 

Total 

scales 

in 

service 
( est . ) 

Scales  Dot  tested 

as  of  June  30,  1940 

Ruraher  ^ 

(est.) 

Percentage  of 
total  scales 
in  service 

RAILROAD 

Fas tern 

1275 

42 

3 

Southern 

750 

23 

3 

Western 

1375 

96 

8 

All  Districts 

3400 

161 

5 

IRDUSTRY 

Fastern 

1375 

160 

12 

Southern 

675 

78 

12 

Western 

1300 

277 

21 

All  Districts 

3350 

515 

12 

aLL  SCALFS 

Fastern 

2650 

205 

8 

Southern 

1425 

101 

7 

Western 

2675 

373 

14 

All  Districts 

6750 

676 

10 

^ Records  on  railroad-owned 

scales  e.re  coraplete  from  the 

heginning  of  the  service,  on 

industry-owned  scales  from 

July  1,  1928. 
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V.  RAILV/aY  track  bCALR  TRbT-WSIGHT  CARS 

STAilDARLIZATIOR  OF  RiJLKAY  TRiiCK  SCALL  TKST-VfSICHT  CaRS  ON  BUREAU  TiASTER 

TRACK  SC/iaA 

During  the  year >33  rail’/ay  track  scale  te3t;v7oight  cars  "belonging 
to  16  owners  were  submitted  for  stc.ndarui cation  one  or  more  times  to 
the  Bureau  Master  Scale  Depot  at  Clearing,  111.  The  nominal  weights 
of  these  cars  ranged  from  30,000  pounds  to  92,500  pounds,  although  18 
cars,  or  56  percent  of  the  total  niuiber,  v/ere  OOjOOO-pound  cars. 

Fourteen  of  the  cars  submitted  conformed  in  the  most  essential  respects 
V7ith  recommended  specifications  for  test-v/eight  cars. 

Essexitial  data  on  all  standardizations  of  test-weight  cars  on 
the  Bureau  master  track  scale  are  sho^-m  in  Table  12.  As  in  previous 
reports,  individual  cars  are  designated  by  letters,  'nfhen  the  desig- 
nation is  enclosed  in  parentneses,  ( ) , it  indicates  that  the  car  in 
question  conforms  essentially  to  the  recommended  specifications.  An 
error  in  the  colum'.n  headed  "Plus"  denotes  that  the  actual  weight  of 
the  car  in  question  exceeded  its  nominal  wei.pit  value  by  the  amount 
shown;  an  error  in  the  column  headed  "minus"  denotes  the  converse.  An 
asterisk,  (*),  is  used  in  connection  with  the  error  in  instances  where 
information  was  procured  to  the  effect  that  the  car  had  been  repaired 
or  altered  since  the  last  j)^’®ceding  standardization  by  the  Bureau,  or 
where  there  wa,s  evidence  that  this  was  t'ne  case.  However,  it  is  often 
hard  to  get  this  inforraa.tion,  so  it  cannot  be  said  with  certainity 
that  when  the  symbol  is  omitted,  the  ca-r  in  question  had  not  been  so 
altered  or  repaired;  the  absence  of  the  symbol  indicates  only  that  this 
was  not  ascertained  or  appa.rent. 


22719 


41 


' '.T 


ii 

v! 


i 


1 


Letter  Circular  LC  621  - 23 


TABLE  12.  STAllDAREIZATIONS  OE  RAILi/aY  TRACK  SCALE  TEST-VffilGHT 
CARS  ON  BUREAU  MASTER  TRACK  SCALE 


Designation 

Bureau 

Nominal 

Period  in 

of 

Report 

weight 

months  since 

Error 

in 

test  car 

No. 

in 

last  preceding 

'Dound 

s 

"Dounds 

standard! zation 

(Plus) 

( Minus 

(A) 

608 

80  000 

8 

119* 

635 

4 

6 

659 

6 

5 

B 

609 

80  000 

11 

70* 

643 

7 

30* 

(C) 

610 

80  000 

4 

12* 

636 

2* 

649 

3 

6* 

(D) 

611 

80  000 

4 

1 

654 

9 

E 

612 

80  000 

r^ 

o 

59* 

623 

3 

69* 

652 

5 

48* 

F 

613 

61  400 

4 

6* 

628 

3 

11 

645 

3 

17* 

663 

4 

82* 

G 

614 

61  600 

5 

9* 

642 

5 

20* 

656 

3 

21* 

H 

615 

80  000 

5 

102* 

655 

7 

48* 

I 

616 

80  000 

6 

13 

647 

6 

1* 

(J) 

617 

80  000 

6 

15 

640 

4 

9 

657 

4 

2* 

(K) 

618 

40  000 

6 

5 

639 

4 

1 

658 

4 

8* 
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TABL-Ji  12  (Continued) 

Lesignation 

of 

test  car 

Bureau 
Reu  0 r t 
No. 

Nominal 

v'eight 

in 

pounds 

Period  in 
months  since 
last  preceding 
s t and&.r d i a at  i o n 

Brror  in 

Dounds 

(Plus)  (Minus) 

L 

619 

80  000 

8 

94* 

654 

3 

20* 

646 

4 

8* 

664 

3 

58* 

(M) 

620 

80  000 

6 

292* 

(L-) 

621 

80  000 

12 

3* 

0 

623 

50  000 

12 

19* 

P 

624 

60  000 

5 

30* 

653 

6 

5 

(<i) 

625 

80  000 

13 

17 

R 

626 

92  500 

5 

8* 

(s) 

627 

80  000 

7 

T 

629 

60  000 

13 

223* 

(u) 

630 

80  300 

19 

16* 

V 

651 

30  000 

9 

16* 

661 

6 

9* 

('.0 

632 

80  000 

9 

7 

X 

635 

60  600 

7 

28 

662 

6 

23 

Y 

637 

60  000 

11 

21* 

(z) 

638 

80  000 

8 

2* 

665 

6 

17* 

(AA) 

641 

80  000 

10 

4* 

(B3) 

644 

80  000 

Pirst  Std. 

45 

CC 

648 

50  000 

11 

4 
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T'ALLE  12  (Continued) 


Designation 

of 

test  car 

Bureau 

Report 

No , 

Nominal 

eight 

in 

pounds 

Period  in 
months  since 
last  preceding 
s t andardi z at i on 

Error  in 
pounds 

(Plus)  (Minus) 

DD 

650 

92  500 

58®- 

83* 

EE 

651 

92  500 

7 

36* 

EE 

660 

80  000 

Eirst  Std. 

9 

32  cars 

58  standar 

'dizations 

21  37 

heavy  light 

Regularly  standardized  on  another  master  scale. 


Rreguency  of  Cuhmissjon.  Sixteen  of  the  32  cars  listed  in  Table  12, 
or  50  percent,  were  submitted  for  standardizction  only  once  during  the 
year;  8 cars,  or  25  perce/it,  v/ere  subiuitted  twice;  6 cars  were  submitted 
three  times;  a.nd  2 cars  v/ere  submitted  four  times.  Tv/o  of  the  cars  standard- 
ized had  not  previously  been  submitted,  and  one  standardization  was  of  a car 
regularly  submitted  to  another  master  scale,  a fact  which  explains  the  appar- 
ently abnorm.al  period  of  58  months  shown  as  having  elapsed  since  the  last 
preceding  standardization;  these  three  cars  are  disregarded  in  the  analysis 
which  follows. 

Considering  the  remaining  55  "normal"  submissions,  it  is  found  that 
the  shortest  period  between  standardizations  on  the  Bureau  master  scale  was 
three  months  (8  instances,  or  15  percent  of  the  total)  and  the  longest  nine- 
teen months  (l  instance).  There  were  27  periods  between  4 and  6 months, 
inclusive,  (49  percent);  17  periods  between  7 and  12  months,  inclusive,  (31 
percent);  2 periods  of  13  months;  and  1 period  of  19  months.  The  average 
period  was  6.5  months;  this  represents  a reduction  of  1 month  from  the  corre- 
sponding figure  reported  a year  ago. 

Brrors  on  Hon-Re-gaired  Cars.  In  the  case  of  15  standardizations  of 
cars  previously  submitted,  it  was  not  ascertained  that  repairs  had  been 
made  to  the  cars  since  the  last  preceding  standardization  nor  did  the  cars 
show  evidences  cf  recent  repairs.  Three  of  these  cars  were  found  to  be 
above  nominal  weight  by  an  average  amount  of  4 po'onds,  12  cars  were  below 
nominal  v/eight  by  an  average  amount  of  12  pounds,  and  the  average  numerical 
error  of  all  was  10  pounds.  Nine  of  these  cars  conformed  to  essential 
specification  requirements,  and  of  this  group  3 were  found  heavy  and  6 
were  found  light,  the  average  error  being  7 pounds;  all  of  the  six  remain- 
ing non-specification  cars  were  found  to  be  light,  the  average  error  being 
14  pounds. 
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WEIGHING  OF  TEST-WEIGHT  CaRS  IN  THE  FIELD 

In  connection  with  tests  of  commercial  railway  track  scales  by  the  Bureau, 
field  weighings  are  customarily  made  of  such  railway  track  scale  test-weight 
cars  as  are  presented  for  this  purpose.  In  each  case  the  weighing  is  made  on 
a scale  which  is  suitable  for  the  purpose  and  which  has  just  been  tesi:ed,  the 
method  of  substitution  weighing  being  used;  it  is  not  to  be  anticipated  that 
as  high  a degree  of  accuracy  can  be  realized  in  these  weighings  as  when  a 
master  scale  is  utilized,  but  the  xireights  are,  nevertheless,  determined  with 
a reasonable  degree  of  accuracy,  and  these  weights  may  properly  be  utilized 
as  the  basis  for  adjustments. 

Thirty  weighings  of  as  many  cars  were  made  in  the  field  during  the  year. 
Seven  of  these  cars  were  found  heavy,  17  v;ere  found  light,  while  6 were  found 
accurate  within  the  precision  inherent  in  the  method  of  \\reighing  necessarily 
adopted  in  the  field.  The  7 heavy  cars  v/ere  in  error  by  an  average  of  39 
pounds,  and  the  17  light  cars  were  in  error  by  an  average  of  51  pounds.  The 
average  numerical  error  of  all  cars  was  38  pounds;  the  corresponding  figure 
reported  last  year  was  31  pounds.  The  most  seriously  inaccurate  car  weighed 
in  1940  was  170  pounds  light;  three  other  cars  had  errors  of  -160,  -150,  and 
+130  pounds,  respectively. 

In  12  instances  of  inaccurate  cars,  it  was  practicable  for  the  Bureau 
inspectors  to  correct  the  weights  immediately;  in  the  remaining  cases,  the 
errors  v;ere  reported  to  the  owners,  thus  making  it  possible  for  them  to  make 
the  needed  corrections. 


VI.  CONCLUSION 


The  percentages  of  railroad-ovmed,  industry-owned,  and  total  scales  of 
the  railway  track  type  tested  by  the  Bureau  and  found  within  tolerance  since 
the  beginning  of  the  testing  program  in  1914,  are  shown  in  Figure  2,  plotted 
upon  an  annual  basis.  Figure  3 presents  in  similar  form,  corresponding  mean 
numerical  percentage  errors,  based  upon  the  maximum  percentage  errors  devel- 
oped on  individual  tests.  The  definite  general  upward  trend  of  the  curves 
of  Figure  2,  and  the  equally  definite  general  downward  trend  of  the  c’urves 
of  Figure  3,  are  indicative  of  the  progress  which  has  been  made  in  the  United 
States  during  the  past  quarter  century  in  the  improvement  of  the  accuracy  of 
commercial  facilities  for  weighing  freight  cars. 
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For  the  fiscal-year  period  covered  oy  this  report,  there  is  shown  a 
decrease  in  the  percentage  of  scales  found  accurate  for  each  of  the  three 
groups  of  scales  for  which  data  are  plotted,  as  compared  with  correspond- 
ing data  for  the  preceding  period.  In  the  case  of  railroad-owned  scales 
this  is  0.2  percent,  a wholly  insignificant  difference.  For  industry- 
owned  scales  the  current  figure  is  6.3  percent  below  that  for  1939;  this 
difference  is  considerable,  and  is  almost  entirely  responsible  for  the 
reduction  of  2.4  percent  in  the  1940  figure  for  all  scales  as  compared 
with  the  record  established  in  1939.  Nevertheless,  the  percentages  of 
industry-owned  scales  found  accurate  have  exceeded  the  1940  figure  in 
only  four  preceding  years,  and  for  railroad -owned  and  total  scales  the 
current  figures  are  exceeded  only  by  the  record  percentages  established 
in  1939. 

With  respect  to  the  other  significant  characteristic,  the  magnitude 
of  the  mean  numerical  percentage  error,  the  1940  figure  for  railroad- 
owned  scales  is  identical  with  the  corresponding  1939  figure,  which  has 
never  been  bettered  and  was  equalled  in  only  one  earlier  year.  For 
industry- owned  scales  the  1940  percentage  fails  by  0.03  percent  to  equal 
the  corresponding  1939  figure  and  has  been  bettered  in  only  three  pre- 
ceding years.  ‘Ihe  current  percentage  for  all  scales  tested  is  identical 
with  the  corresponding  1939  figure  v;hich  established  a record. 

The  Bureau  considers  the  data  as  yet  inad.equate  to  justify  a belief 
that  any  general  retrogression  is  setting  in,  but  would  urge  upon  all 
those  agencies  whose  responsibilities  include  railvray  track  scale  main- 
tenance in  any  of  its  phases,  that  their  efforts  to  improve  conditions  be 
intensified,  to  the  end  that  there  may  be  registered  definite  progress 
toward  the  goal  of  100  percent  of  accurate  scales  and  toward  a reduction 
of  scale  errors  to  the  practicable  minimum. 
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